Decision Memo for Electrodiagnostic Sensory Nerve
Conduction Threshold (CAG-00106R)

Decision Summary

Based on the evidence as a whole, CMS concludes that the use of any type of s-NCT device (e.g., “current output” type
device used to perform CPT, PPT, or PTT testing or “voltage input” type device used for v-NCT testing) to diagnose
sensory neuropathies or radiculopathies in Medicare beneficiaries is not reasonable and necessary. Therefore, CMS
intends to maintain its national noncoverage policy for sensory-Nerve Conduction Threshold testing.

Back to Top

Decision Memo

(This decision memorandum does not constitute a national coverage determination (NCD). It states CMS's intent
to issue an NCD. Prior to any new or modified policy taking effect, CMS must first issue a manual instruction,
program memorandum, CMS ruling or Federal Register Notice, giving specific directions to our claims
processing contractors. That issuance, which includes an effective date, is the NCD. If appropriate, the Agency
must also change billing and claims processing systems and issue related instructions to allow for payment.
The NCD will be published in the Medicare Coverage Issues Manual. Policy changes become effective as of the
date listed in the transmittal that announces the Coverage Issues Manual revision.)

TO: Administrative File: CAG-00106R Reconsideration of Coverage Issues Manual Section: 50-57.1 Current
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Subject: Decision Memorandum for Reconsideration of National Coverage Determination: Sensory Nerve Conduction
Threshold Testing

Date:  July 8, 2003

This memorandum responds to a request that CMS reconsider a national coverage determination that was effective on
October 1, 2002. This memorandum serves five purposes: (1) describes sensory nerve conduction threshold (s-NCT)
testing; (2) describes two devices currently marketed for sensory nerve conduction threshold testing (i.e., the
Neurometer©, a type of current output sensory nerve conduction threshold test, and the Medi-Dx 70000, a type of
voltage input sensory nerve conduction threshold test (v-NCT); (3) reviews the history of Medicare's coverage of sensory
nerve conduction threshold testing; (4) analyzes and presents relevant scientific and clinical literature on the use of both
types of s-NCT devices for the diagnosis of peripheral sensory nerve and nerve root conditions and how information
provided by each device affects the management of patients with peripheral sensory nerve or nerve root abnormalities;
and, (5) delineates the reasons for maintaining a national non-coverage determination for s-NCT (including both the
current output and voltage input type devices).

I. Background

Sensory nerves gather information (via dendritic processes) on various types of sensation and conduct that information
(via axons) by electrical impulses to the spinal cord and the brain. In the brain this information is processed and
interpreted. The axons that direct these sensory impulses from the periphery to the brain are bundled together by
connective tissue into cords called fibers. Some fibers are surrounded by a protective coating called myelin; much like
insulation around a wire. In general, fibers that are myelinated conduct their impulses more quickly. This variability in
conduction velocity is manifest by separate classes of fibers that are generally thought to conduct different sensory
information. There are three types of generally recognized sensory nerve fibers:

(1) A-beta fibers, the largest diameter fibers, are myelinated and conduct nerve impulses the fastest of the three sensory
fiber types. They are thought to conduct sensations of touch, mild pressure and vibration;

(2) A-delta fibers are smaller than A-beta fibers, but are also myelinated. They conduct impulses at a slower rate than A-
beta fibers, but at a faster rate than the C fibers. A-delta fibers are thought to conduct cold temperature sensation and
one component of pain (i.e., “fast” pain); and

(3) C fibers, the only unmyelinated of the sensory fibers, are also the slowest and smallest of the three fiber types. They
are thought to conduct the sensation of warmth and another component of pain (i.e., “slow” pain). They also provide
most neural input to the autonomic nervous system.
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Several disease processes affect the peripheral sensory nervous system. A non-exhaustive list includes: metabolic
diseases such as diabetes and uremia; toxic/nutritional disorders such as lead poisoning, alcohol abuse and various
vitamin deficiencies; hereditary disorders such as Fabry's disease; autoimmune diseases such as chronic inflammatory
demyelinating polyneuropathy; acquired compressive conditions such as carpal tunnel syndrome; and occupational
disorders such as Hand-Arm Vibratory Syndrome.

Traditionally, the clinical assessment of sensory nerve function consists of history and physical examination with or
without additional testing. The methods currently employed to test sensory nerve function include nerve conduction
studies (NCS), sensory nerve biopsy, and quantitative sensory nerve testing (QST). Laboratory tests (i.e., fasting blood
glucose, heavy metal levels, and various antibodies) may also provide important diagnostic information.

NCS can be used to detect both motor and sensory nerve function. In NCS a skin electrode provides a neural stimulus
(via an electric shock) and a more distally placed electrode records information from the resulting action potential (e.g.,
conduction velocity, latency of response, and amplitude of response). This information can help to determine diagnosis,
severity, location, and distribution of a neuropathy, and can also assess the integrity of the axon and its myelin sheath. In
general, sensory NCS measure primarily fast fibers. Although the test is not invasive, it does cause the patient
discomfort.

Sensory nerve biopsy is an infrequently used method of assessing sensory nerve disorders. It involves biopsy of a
cutaneous nerve, typically the sural nerve. This can give information on the extent of axonal degeneration and of
segmental demyelination. It is most useful in assessing certain systemic illnesses such as amyloidosis, sarcoidosis,
leprosy and vasculitis.

Quantitative sensory testing (QST) involves psychophysical tests that are performed to provide a quantitative value to
the subjective feelings of sensation: touch-pressure, vibration, cooling, warming, and pain. QST, like such well-known
tests as visual acuity testing and audiometry, involves graded stimuli presented to a physical area (e.g., skin in nerve
conduction threshold tests) and a psychological component (e.g., the mental recognition of the stimulus). The threshold
is the smallest stimulus magnitude that is recognized when testing for decreased sensation or the maximum stimulus
tolerated when testing for pain tolerance. QST differs from the sensory tests commonly used in physical examination
(i.e., pinprick, cotton swab) in that QST allow for the derivation of a graded, quantifiable response from the patient.
Examples of QSTs include the 128 Hz Reidel Sieffert graduated tuning fork for vibratory testing, the biothesiometer for
vibratory testing, the thermoaesthesiometer for thermal testing and the Semmes-Weinstein monofilament for touch
sensation.

There are two types of Sensory Nerve Conduction Threshold (s-NCT) testing devices. One works on a “current output”
paradigm and the second uses a “voltage input” paradigm. The former type is the most extensively studied type of s-
NCT device and is also referred to as Current Perception Testing (CPT). Hereafter in this decision memorandum
whenever the term CPT is used it will refer to the “current output” type of s-NCT device. The latter type of device, the
one that works off a “voltage input” paradigm, is termed voltage-nerve conduction threshold testing and is referred to
herein as v-NCT. Although the physics and engineering behind the devices differs, they each act to provide quantitative
data on sensory nerve conduction threshold.
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As noted above the “current output” type of device is generally termed CPT testing and is performed to determine the
minimum stimulus that evokes a sensation. The same device, however, can also be used to detect the minimum
stimulus that evokes pain or the maximum stimulus that can be tolerated. When it is used to determine the minimum
stimulus that evokes pain the test is termed the Pain Perception Threshold (PPT) and when used to determine what the
maximum stimulus that can be tolerated is it is termed the Pain Tolerance Threshold (PTT). All three tests (CPT, PPT,
and PTT) involve the same testing methodology with the same device and only differ in the response sought from the
patient. It is a non-invasive test typically conducted by technicians under the supervision of a physician. Disposable
surface electrodes are placed on the patient's skin in a desired location. Mild electrical stimuli are applied to the skin via
these electrodes and the metered current output is responsible for the response generation. Measures are obtained
using a portable, 6-V battery powered, microprocessor that produces controlled, constant alternating current at
intensities ranging from 0.01 mAmperes to 9.99 mAmperes and frequencies of 5 Hz, 250 Hz, and 2,000 Hz. These three
frequencies are meant to correspond to the frequencies thought to be selective for the C, A-delta, and A-beta fibers
respectively. A forced-choice' protocol is used and after an initial tentative threshold is determined, stimuli are presented
that vary around this presumed threshold to confirm threshold stability. Therefore, threshold determination requires a
consistent patient response. Testing time is around 15-20 minutes. The manufacturer states that the test is currently
delivered in a double blind manner, which means that the patient and the person administering the test do not know the
amplitude of the stimulus frequency being delivered. It is unclear if the test has always been delivered double blind.
Some of the early articles reviewed herein describe the test as a single blinded test, meaning only the patient was
unaware of the amplitude being delivered.

The alternative s-NCT device, which relies on a “voltage input” paradigm, is the v-NCT device. It is a measure of the
voltage intensity entering the body that elicits the patient response. As noted in the FDA section, the predicate device
upon which the v-NCT machines were compared was the CPT. The v-NCT device also can test at 5, 250 and 2000 Hz.
The testing paradigm is single blind (only the patient is unaware of the amplitude being delivered). The manufacturers of
each device (CPT and v-NCT) have stated that their respective devices operate through fundamentally different
mechanisms and should not be compared to one another. Both devices, however, are a type of s-NCT and, therefore,
this memorandum applies to both of them. However, CMS will review each device independently and make separate
reasonable and necessary determinations.

The most common CPT device is the Neurometer® manufactured by Neurotron, Inc. The only v-NCT device currently on
the market is the Medi-Dx 7000© manufactured by Neuro-Diagnostic Associates.

A list of definitions for the abbreviations used in this decision memorandum can be found in appendix 1.

ll. Food and Drug Administration (FDA) Status

Neurotron received FDA 510(k) clearance in 1986 to market the electrodiagnostic sensory Nerve Conduction Threshold
s-NCT/CPT Neurometer® for the evaluation of sensory nerve diseases and injury. A 510(k) is a premarketing
submission made to the (FDA) to demonstrate that the device to be marketed is substantially equivalent to a legally
marketed predicate device that is not subject to the more extensive premarket approval. The predicate device (found to
be substantially equivalent) to the s-NCT/CPT was the vibratory end-organ tester.
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Neuro-Diagnostic Associates received FDA 510(k) clearance to market the Medi-Dx 7000 device in 1997. The predicate
device (found to be substantially equivalent) to theMedi-Dx 7000 was the Neurometer®. It should be noted that in the
manufacturer's 510 (k) summary statement to the FDA (submitted prior to their device receiving 510 (k) clearance to
market), the company stated, “The Medi-Dx 7000 and the equivalent (Neurometer) device are essentially the same, they
weigh the same and are approximately the same size.”

However, Neuro-Diagnostic Associates has told CMS that their device is not the same as the Neurometer® and should
be considered separately. First, CPT testing uses a sinusoidal wave form and, according to the Medi-Dx 7000
manufacturer, this provides a small “window” for the nerve threshold to which the patient can respond. Second, the close
proximity of the electrodes used in CPT testing can affect the depth with which the current extends into the skin causing
only superficial nerves to be affected. Third, they stated that the skin's electrical impedance is constantly changing and
this can impart unpredictability to the CPT results. Neurotron, the manufacturer of the most commonly used CPT device
(Neurometer®) has addressed each of these concerns in separate conversations with CMS and maintains that such
criticisms are unfounded. While such differences between the machines may or may not be physically and/or clinically
important, CMS's concern is with the merit of the evidence surrounding each device and how each device can affect net
health patient outcomes in Medicare beneficiaries. Also at this meeting, Dr. Cork stated that he only tests at the 250 Hz
frequency and did not believe that testing at 5 or 2000 Hz was clinically useful, in part because he was not convinced
that different nerve fiber types could be independently tested. Finally, the manufacturer informed CMS that studies to
investigate interobserver reliability testing with their device have not been performed.

It is our intention to review the evidence on each device separately in this decision memorandum concerning sensory
nerve conduction threshold testing.

lll. History of Medicare's Coverage Policy on Nerve Conduction Threshold Testing

On February 14, 2002 Medicare published a decision memorandum announcing our intention to issue a national
noncoverage policy with regard to the use of s-NCT/CPT devices in the evaluation and diagnosing of sensory
neuropathies and other sensory impairments. This policy became effective on October 1, 2002.

Timeline of Activities

November Formal request for reconsideration submitted by Neurotron, Inc., the manufacturer of the Neurometer® (a
1, 2002 CPT device) accepted by CMS.

January  Neuro-Diagnostic Associates, Inc., the manufacturer of Medi-Dx 7000, a voltage sensory nerve conduction

15, 2003 threshold testing device, stated that their device is substantially different than the CPT device. To
accommodate their concern, and to allow for comments on this issue, CMS extended the deadline to
February 21, 2003.

February
11, 2003
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At the request of Neuro-Diagnostic Associates, CMS met with their President and CEO, Dr. James
Hedgecock, PhD, and Randall Cork, MD, PhD, one of the primary clinical investigators of the Medi-Dx
7000. At that meeting the manufacturer stated to CMS that their Medi-DX 7000 device differs from CPT
testing in several respects.

Benefit Category Determination

The benefit category appropriate for the s-NCT is set forth in section 1861(s)(3) of the Social Security Act (s-NCT is a
diagnostic test).

Coding

The proper coding for sensory nerve conduction testing (whether using the “current output” or “voltage input” types of
devices) is G0255. The use of the codes for nerve conduction testing, amplitude and latency/velocity study (e.g., 95900,
95903 or 95904) for this service are inappropriate. Sensory nerve conduction threshold testing does not provide
information on the nerve conduction, amplitude, latency, or velocity of the nerve response, and, thus, cannot be
described using a code that specifies such information.

IV. General Methodological Principles

When making national coverage determinations, we generally evaluate relevant trials to determine whether or not the
data is of sufficient quality to support a conclusion that the technology is reasonable and necessary. CMS considers
generally accepted methodological principles when assessing clinical trials for diagnostic tests or therapeutic
interventions. When CMS reviews a diagnostic test for a national coverage determination, staff considers the validity of
study results and the accuracy of the test in distinguishing patients with or without the target disorder. We then
determine the usefulness of the test for patient management (42 C.F.R.§ 410.32).
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Valid clinical studies minimize bias in their study design. Bias is any systematic error in design, conduct or analysis that
results in mistaken estimate of results. Patient selection is one type of bias that can occur. For a non-randomized study,
the selection of the intervention group and the control group should be fully described in the study. Inclusion and
exclusion criteria identifying the characteristics of the participants in the clinical study should be well defined. The
presence of patients with comorbid conditions could alter the results of the study. For example, a diabetic that may also
be an alcoholic needs to be identified, as alcohol use may affect nerve conduction study results. Randomization protects
against inadvertent selection bias resulting in the unequal distribution of health status characteristics or confounding
variables that would create dissimilar experimental and control groups from the start of the trial. The method of
randomization or other group assignment method needs to be described so the reviewer can tell whether various
baseline factors that may influence the study outcomes have been taken into account. Thus, comparability of the
experimental groups at baseline is crucial to evaluate the outcomes of the study. The two groups need to be as
homogenous as possible. If these groups are not alike, these characteristics need to be reported, and adjustments
should be made in the statistical analyses of the results.

The optimal comparison in a study of a diagnostic test is between the test under review and the “gold standard.” Ideally,
patients should have undergone both the diagnostic test under study and the reference or “gold standard” test (e.g. a
biopsy or some other observation proving that subjects do or do not have the target disorder). Blinding patients and
investigators is an important aspect of this type of clinical study. Blinding refers to the process of ensuring that
individuals involved in the trial and investigators interpreting the results do not know to which group (test under study or
reference standard) the patients were assigned.

Sample size (number of patients in the study) is a critical aspect for clinical studies for two reasons. One is that we need
to be able to generalize the results of the study to a broader population. If there are not enough patients in the study it is
harder to generalize the results. The second reason why sample size is important is the ability to determine that the
results of the study, whether positive or negative, were caused by the intervention being studied. Since random variation
can be the source of observed differences in a clinical study, the sample size must be large enough to make chance
occurrence an unlikely explanation for the results.

An important consideration in this review of sNCT is an assessment of the accuracy and technical characteristics of the
test as compared to other diagnostic modalities. Accuracy refers to the ability of the test to distinguish patients who have
or do not have the target disorder. Measures used to determine accuracy include sensitivity (probability of a positive test
result in a patient with the disease) and specificity (probability of a negative test in a patient who does not have the
disease). In assessing the accuracy of a test, one must always balance the test's sensitivity and specificity. This is
because a highly specific test minimizes false positive results while a highly sensitive test minimizes false negative
results. In many tests, however, increasing sensitivity or specificity is done at the expense of the other. However, even
though a diagnostic test may be very accurate, if the information it provides does not alter the patient's management,
CMS may determine that the test is not reasonable and necessary.

V. Summary of Evidence
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The requestor for this reconsideration, Neurotron, Inc., was also the requestor for the decision memorandum that was
issued February 14, 2002. Neurotron is the manufacturer of one type of s-NCT device, the Neurometer®. In a formal
request for reconsideration, Neurotron provided a detailed rebuttal to our February 14, 2002 decision memorandum. In
that rebuttal, Neurotron stated that CMS had failed to take into consideration all the available evidence on sensory nerve
conduction testing and that we misinterpreted the evidence that was considered. To address these concerns CMS asked
Neurotron to provide us with all the evidence they felt was available on s-NCT and a de novo review of all information,
including that which had been reviewed in the February 14, 2002 decision memorandum, was undertaken.

For this reconsideration the requestor (Neurotron, Inc.) provided CMS with 342 articles and abstracts regarding the use
of CPT. The manufacturer of the v-NCT device (Neuro-Diagnostic Associates) provided CMS with two articles
concerning v-NCT use. In addition, the bibliographies of each of these articles were reviewed and a literature search was
performed to identify additional resources. The literature search employed various combinations of the following search
terms: “sensory nerve conduction threshold,” “Neurometer,” “current perception threshold,” voltage nerve conduction
threshold,” “Medi-Dx 7000”, and “quantitative sensory testing.” No additional articles beyond those supplied by the
manufacturers were identified.

CMS consistently applied broad guidelines to the total body of literature in order to determine which articles/abstracts to
review. Three basic guidelines were used in selecting articles for review:

) literature had to use either the CPT or v-NCT device on human subjects,

) literature had to be published in English,

) literature had to provide original research. As such, review articles that did not provide original research were
excluded.

1
2
3

Applying these guidelines to the total pool of articles resulted in 59 articles being excluded because they were either not
performed on human subjects (6), were review articles that provided no original research (23), or were not published in
English (30 ). There were 238 abstracts or case reports that were not full text articles. All abstracts and case reports
were reviewed and considered in this decision memorandum. They are not all discussed herein because they all
provided limited methodologic description and, thus, a fair, written critique is difficult. This left, of the 342 articles
submitted to CMS for review, a total of 44 full text articles on CPT that are reviewed herein. In addition to the above
articles, CMS reviewed a technology assessment published in 1999 by the American Association of Electrodiagnostic
Medicine (AAEM) that serves as an official position of this medical association. Finally, a summary statement on
Quantitative Sensory testing by the American Academy of Neurology (AAN) published in the March 25, 2003 issue of
Neurology is reviewed.

The available literature on v-NCT was limited to two articles supplied by the manufacturer.

Sensory-Nerve Conduction Threshold Testing using the Current Perception Threshold (or Pain Perception
Threshold and Pain Tolerance Threshold) Test

Normal Values
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In investigating the efficacy of CPT there should be reference standards against which to compare this device (or
longitudinal studies that demonstrate that diagnoses noted on CPT actually develop in the patients tested). There should
also be defined normal CPT values for healthy subjects. Without established normal values there is no consistent
internal reference by which CPT values can be compared.

The requestor provided CMS with mean CPT values from healthy subjects (see table below). The data were broken
down by body site and frequency, and were culled from studies performed in various countries. The numbers in
parentheses are the standard deviations.

Face Finger Toe
CPT
Frequency USA Korea USA Japan Taiwan USA Taiwan
5 Hz 10 (10) 11 (8) 46 (27) 61(30) 50(25)  73(34) 74 (30)
250 Hz ~ 19(14) 21(12) 81 (42) 93 (44) 78(30)  125(52) 126 (50)
2000 Hz 118 (52) 99 (28) 226 (80) 236(62) 230 (70) 322 (110) 325 (106)

The USA values were obtained from research conducted at several institutions. It is unclear if these data were obtained
in a systematic program for establishing normative values2. The data from Korea, Japan, and Taiwan come from
separate, published studies and are discussed below. The requestors did not provide information on whether the
different normal values at the varying frequencies and sites were statistically similar between the countries. It should also
be noted that the standard deviations show a very wide range of normal values around the means.
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The study by Kim et al (2000) and the study by Takekuma et al (2000) raise interesting questions regarding normal CPT
values. Kim et al studied 25 healthy Korean subjects as part of their test of CPT reliability and 200 additional healthy
subjects as part of their study on the effects of age and gender on CPT measurements. They only tested facial sites and
not finger or toe sites3. The intra-rater reliability ranged from .76 to .95 while the inter-rater reliability was much more
variable ranging from .46 to .87, a surprising finding for a test delivered in a double-blind fashion. Kim et al did not find a
difference in CPT measurements with gender or age. The authors noted that “it is critical that the subject focus on the
stimulus” and that the greatest source of error in CPT testing is “lack of attention by the subject” (Kim et al, p.290). The
reliability measurements were performed on 25 subjects with a mean age of 23.6 years.

Takekuma et al investigated age and gender differences in CPT measurements in 1632 Japanese subjects. The
subjects were part of a larger longitudinal study on aging and were stratified; random samples of community-dwelling
Japanese aged 40 to 79. High intra-rater and inter-rater correlation coefficients were noted (.95 to .97, and .86 to .98
respectively). These high correlations are in contrast to the values noted by Kim et al. However, Takekuma and co-
authors did not state how many subjects were retested, how many times they were retested, nor the time between
retests. Takekuma et al also reported gender and age differences for some measurements. At 250 and 5 Hz, women
showed lower CPT measurements than men although there was no difference at the 2000 Hz stimulus. Age variations
were seen for both men and women at the 2000 and 250 Hz level, but only men showed a difference with age at the 5
Hz level.

Takekuma et al noted limitations with their study. A detailed neurological examination was not done on subjects to rule
out neuropathologies. Also there was limited training for those who performed the CPT test. It should be noted that
Takekuma stated they undertook this study because “there have been only a limited number of reports which
investigated CPT values in community-dwelling people, (and) little is know about variations with age and gender”
(Takekuma 2000, p. S-33). This statement is interesting given that this comes from a 2000 publication and, thus, calls
into question the validity of the normal values used in the various studies reviewed in this decision memorandum.

Katims et al (1987) also provided information on normal CPT values. In this study, Katims performed CPT on 60 healthy
volunteers#. They noted a slight but statistically significant sex difference on finger CPT values. The also found that the
only statistically significant effect of age on CPT measurements was seen in the facial thresholds. This differs not only
from the findings of Takekuma (above), but also from the findings of an earlier study (Katims et al, 1986). In that study,
an effect of age was noted with the 2000 Hz stimulus at toe and facial sites.

The 1986 study by Katims et al (noted above) obtained CPT data on 44 normal control subjects (median age 53 years,
range 32-87)°. Those older than 53 years had significantly elevated CPT measurements on the 2000 HZ stimulus at the
toe and face as compared to younger subjects. No mention of gender differences was made. It was not stated if the
difference at the 5 Hz stimulus level was significant. It does not appear from this study that the subjects were tested with
the 250 Hz stimulus.

Evans et al (1992) provided data on how CPT values varied with aging in normal individuals. The authors studied 39
healthy elderly (i.e., > 65 years) and 30 healthy young (i.e., <35 years) individuals using CPT. Measurements were taken
in the feet, hands, and face with the three standard CPT stimuli. The authors found that there was no significant
difference in CPT measurements at any site and at any frequency between the young and old group. Thus, Evans et al
concluded that CPT measurements do not change with age.
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Lerner et al (2000) investigated the reliability and reproducibility of CPT in testing sensation in the mental foramen area
in 34 healthy volunteers. The subjects were tested on their right and left sides with the three standard testing
frequencies. The subjects were then retested by the same operator between 7 and 153 days after the first test. The side
to be tested first was chosen randomly. It is not stated if the person administering the test was masked to the results of
the first test when performing the second. The authors stated that there was no significant difference between the first
and second test on the left side (p>.05), but there was a significant difference between the first and second tests on the
right side (no p value given). The authors, however, stated that the confidence intervals for the right-sided tests were
narrow and the difference was not clinically significant. How they measured, and what constituted, clinical significance
was not discussed.

The final country from which the requestor provided us with normative data was Taiwan. These values came from the
study by Ro et al (1999) in which CPT was performed on 50 healthy volunteers and 16 patients with Fabry's disease.
The mean age of the 50 healthy subjects in this study was 34.5 +9 years. In the published article the normative values
were not listed nor was there any discussion of the differences in normative values between different testing sites,
stimulus frequencies, or age/gender differences.

Studies Investigating the Diagnostic Accuracy/Patient Management Information Provided by CPT, PPT, and PTT

Thirty-seven articles that investigated the use of CPT (or PPT, PTT) in the diagnosis of some type of neuropathology
were identified. CMS used the inclusion guidelines noted above when selecting the articles for this review. Two of the
necessary inclusion guidelines were direct comparison to another diagnostic modality or information on how the test data
affected patient management. However, in an effort to be as inclusive as possible, we employed a broad interpretation of
what constituted direct comparison or information on patient management. Limitations of the studies are noted where
applicable. The following summary of the evidence divides the articles into the general topic areas covered. There were
15 articles that investigated the use of CPT in diabetic polyneuropathy, five that used CPT in some form of study
involving analgesia, four that investigated neuropathy in patients undergoing hemodialysis, three that involved carpal
tunnel syndrome, two each that investigated the use of CPT in hand-arm vibration syndrome and intervertebral disc
disease, and six that covered miscellaneous clinical concerns. Within each of the following headings the articles are
presented alphabetically by lead author.

Diabetic polyneuropathy

Printed on 7/24/2011. Page 11 of 51



Cheng et al (1999) studied 558 Chinese subjects with type |l diabetes to identify risk factors for diabetic peripheral
neuropathy. All subjects (mean age 61+10 years, 52% male) were given three quantitative sensory tests (QST) -
monofilament testing, tuning fork, and CPT. Subjects who had a positive result on at least two of the three QSTs were
diagnosed with peripheral neuropathy. There was no attempt to correlate these QST findings with symptoms or physical
exam. Sixty-two (11%) patients had at least two positive QST results. The authors stated that monofilament testing was
positive in 59 (10.6%) subjects, tuning fork was positive in 45 (8%), and CPT was positive in 189 (34%). Cheng and co-
authors, however, did not state how many of these 59, 45, and 189 patients were ultimately confirmed to have peripheral
neuropathy through a second, confirmative test. In addition, it is not clear that the method they used for deciding who
had peripheral neuropathy was a standard method for such diagnosis. Thus, it is not possible to determine the
sensitivity/specificity for any of these tests.

Donaghue et al (1995) examined variables in functional measurements of three sensory nerves (superficial peroneal,
sural, and posterior tibial) in neuropathic diabetic patients and compared them to measurements in non-diabetics. Sixty-
one type | diabetics (mean age 55 years, mean duration of diabetes 24 years) and 66 age and sex-matched non-diabetic
subjects were included in this study. CPT evaluations were performed over the three above-listed nerve distribution sites
at 250 Hz. In addition, all patients were assessed using a neuropathy symptom score (NSS), neuropathy disability score
(NDS), vibration perception threshold (VPT), and monofilament testing. Using the NDS to define the severity of
neuropathy, the authors reported that mild, moderate and severe neuropathy was present in 13%, 54%, and 33% of
patients. The authors stated that the NSS they used was a modified version of one described and validated by Dyck,6
however, their modified version's validation was not described. In addition, they did not state if the NDS used had been
previously validated. Thus, it is unclear if either score employed had been independently validated as a measure of
neuropathy severity. The authors reported that in both the diabetic and non-diabetic subjects, CPT values of the
posterior tibial nerve were higher than at the other two nerves. They also reported that CPT measurements between the
two feet at all three nerve sites tested were not significantly different in either the diabetic or non-diabetic subjects.

There are a number of issues that need to be addressed regarding this study. First, there is limited information on the
methodology used for patient selection. Second, the authors gave no explanation for why CPT was performed only at
the 250 Hz level. Also, the authors stated that all diabetic subjects had neuropathy but did not state how this was
diagnosed. The authors stated, “all subjects were tested by two examiners who worked very closed and used the same
techniques”(p.38). It is unclear if this means the examiners were masked and, if masked as to the presence of
neuropathy or diabetes, to what level. In addition, the study did not provide evidence that CPT can accurately diagnosis
patients with 